Lathe is a process to get the shape of the cylindrical workpiece by rotating the workpiece on the spindle and moving the chisel towards the workpiece. To be able to screw the workpiece of the chisel should hang and extend from the turret. The length of the hanging chisel is called the tool overhang (Zelinski, 2005: 1). There is no definite hint of setting the tool overhang and only adjusted between the position of the turret and workpiece. In order to achieve a good surface roughness, usually the overhang tool is arranged to a minimum. In this study the independent variables used are the tool overhang 14 mm, 21 mm, 28 mm, 35mm and feeding 0.15 mm rotation -1 , 0.25 mm rotation -1 , 0.35 mm. rotation -1 . The measured dependent variable is the surface roughness of the workpiece. From the results of testing and data analysis can be concluded that the tool overhang effect on the roughness of the workpiece surface results of the process of lathe in various variations of feeding (feeding). The longer the tool overhang and the greater the feeding motion will result in greater surface roughness. The lowest surface roughness was obtained from a 14 mm long overhang tool and feeding 0.15 mm rotation -1 .
INTRODUCTION
One of the most widely used machining processes is lathe. Lathe is a process to get the shape of the cylindrical workpiece by rotating the workpiece on the spindle and moving the chisel towards the workpiece. The lathe process has five basic elements: cutting speed, feeding speed, cutting depth, cutting time and speed of furious income (Rochim 1993: 13) . It is also influenced by the chisel geometry as well as the workpiece materials used. The elements are combined to obtain good machining results. One of the criteria of good machining results is the surface roughness that corresponds to the desired one.
But often in the process of lathe less attention to the installation of chisels. To be able to screw the workpiece of the chisel should hang and extend from the turret. The length of the hanging chisel is called the tool overhang (Zelinski, 2005: 1) . There is no definite hint of setting the tool overhang and only adjusted between the position of the turret and workpiece. To achieve good surface roughness, usually the overhang tool is managed to a minimum and max 1.5 times the height of the installed tool holder (Sharma, 2005: 541) . Overhang tool is reduced as much as possible to avoid the possibility of deflection chisel during the cutting process. If the deflection is too large then it can cause chatter and can damage both workpieces and chisels (Drew, 1993: 24) . Chatter is the vibration that occurs when the chisel moves toward the workpiece on the cutting process. This vibration creates a wavy surface, causing the subsequent cutting process to experience varying loads. And when that happens, the loading variation worsens the existing vibration (Zelinski, 2005: 1) . The overhang tool is included in the chisel variables affecting surface roughness at Hard Turning (Vernon, 2003: 13) ). The overhang tool does not affect the measured cutting force. (Failli, 2000: 4) .
Tool length is used as one of the research variables suspected as a chisel vibration source affecting the resulting surface finish roughness. The longer the tool length the surface roughness is also increasing, except for large cutting depths or using small chiseled corners of the radius combined with small cutting depths (Thomas, M, 1997: 24) . Short tool length produces poor surface roughness when combined with a small chisel corner radius while a long chisel reduces tool stiffness (Thomas, 2003: 12) .
This research uses CNC ET-242 lathes, which is used for the process of lathe to the workpiece With this, research was made to optimize the factors of lathe by using the Taguchi method. The Taguchi method is expected to increase mechanical properties by minimizing the effects of the cause of the change without eliminating the causes. The cause of that variation in the taguchi method is known by an uncontrollable factor [6] .
The object of this study used medium steel carbon steel AISI 1045 [7] , with chemical content 0,43 -ENGINEERING FACULTY, UNIVERSITY OF WIDYAGAMA EMAIL : jsae@widyagama.ac.id 0,50% C, 0,60 -0,90% Mn, 0,04% P, and 0,05% S Researchers use this steel, because the steel is often used in the existing process of scrubbing everyday. The purpose of this research is to see the effect of the change of surface roughness of workpiece with tool overhang and feeding which is varied by using two-way variance analysis model with two independent variables and one dependent variable, then some experimental factor observed will be reduced to fewer experiments compared with factorial design so that the cost is relatively smaller.
RESEARCH METHODS
The workpiece used is AISI 1045 steel with diameter 30 mm and length 60 mm, with the composition of data as follows: 
STATISTICAL ANALYSIS Surface Roughness Surval Interval
This statistical analysis is used to determine the average estimator interval. Here is one example of calculations for specimen data with a 14 mm overhang tool and 0.15 motion feedmm.rot -1 :
1. Average surface roughness: Degree of fredom (db) = n -1 = 4 -1 = 3
By taking α = 5 %,
1.13 -(3,182 x 0,031623) < µ < 1.13 + (3,182 x 0,031623) 1,029 < µ < 1,231
From the calculation result, it can be said that the average estimation interval of hardness of specimen with tool overhang 14 mm and feeding motion 0.15 mm.rot -1 is between 1.029 µm to 1,231 µm, with confidence level 95%.
In the same way it can be determined the interval estimator of the mean of hardness of specimen with tool overhang and other variation of eating motion is shown in the following 14 mm 1.029 < µ < 1,231 2,486 < µ < 2,603 3,914 < µ < 4,345 21 mm 1,166 < µ < 1,598 2,995 < µ < 3,300 5,593 < µ < 6,022 28 mm 1,586 < µ < 1,878 3,594 < µ < 3,920 6,101 < µ < 6,668 35 mm 2,295 < µ < 2,539 4,134 < µ < 4,355 6,895 < µ < 7,215
VARIAN ANALYSIS
From the result of measurement of surface roughness obtained, two way analysis of variance to determine whether there is influence of variation of tool overhang and feeding (feeding), and their interaction with surface roughness of workpiece result of lathe. In the picture above can be seen that the interaction tool overhang and eating motion will produce changes in the surface roughness that occurred. The longer the tool overhang and the greater the motion of feeding surface roughness that occurs also the greater.
Based on the analysis of variants on the tabell above, F arithmetic interaction tool overhang and motion eat larger than F table. This means that the interaction between the tool overhang with the motion to ENGINEERING FACULTY, UNIVERSITY OF WIDYAGAMA model of linear equation, with general equation as follows:
For example, to find a linear regression, a regression calculation for surface roughness of the feeding variation Interaction relationship of overhang tool changes and feeding to surface roughness
In the picture above can be seen that the interaction tool overhang and eating motion will produce changes in the surface roughness that occurred. The longer the tool overhang and the greater the motion of surface roughness that occurs also the greater. Based on the analysis of variants on the tabell above, F arithmetic interaction tool overhang and motion eat larger than F table. This means that the interaction between the tool overhang with the motion to For example, to find a linear regression, a regression calculation for surface roughness of the feeding variation In the picture above can be seen that the interaction tool overhang and eating motion will produce changes in the surface roughness that occurred. The longer the tool overhang and the greater the motion of Based on the analysis of variants on the tabell above, F arithmetic interaction tool overhang and motion eat larger than F table. This means that the interaction between the tool overhang with the motion to eat ENGINEERING FACULTY, UNIVERSITY OF WIDYAGAMA EMAIL : jsae@widyagama.ac.id significantly affect the surface roughness that occurs with a confidence level of 95%. The larger the feeding motion the surface roughness is also greater, this can be seen in equation (1). (Boothroyd,1985:138) 
A large feeding movement will leave a large feeding imprint, this can be overcome by the use of small feeding gear, where the feeding trace can be minimized by subsequent feeding. The larger the feeding motion causing the larger cutting force, this corresponds to equation (2).
So that deflection is the result of increased cutting force due to increased feeding, and reduced stiffness due to the increasing length of tool overhang. This corresponds to the following equation (3) 
The deflection is an indication of the stiffness of the cutting system used. The greater the deflection the stiffening of the cutting system is weakened. The weakness of the cutting system affects the total surface roughness that occurs. As shown in the following equation. e r 8 2 f r c t R . = (µm) (Rochim,1993:91) (4) Cr value will be smaller if the cutting system used (chisel) more rigid. So that the resulting surface roughness will be smaller with increasing stiffness of the cutting system used. Similarly, the resulting surface roughness will be greater if the stiffness of the cutting system used is weak.
CONCLUSION
Tool overhang effect on the roughness of the workpiece surface of the process of lathe in various variations of feeding (feeding). The longer the tool overhang and the greater the feeding motion will result in increasingly poor surface roughness. The lowest surface roughness was obtained from a 14 mm long overhang tool and feeding 0.15 mm .rot -1 .
